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Abstract
AIM: To investigate coping mechanisms, constipation
symptoms and anorectal physiology in 80 constipated
subjects and 18 controls.
METHODS: Constipation was diagnosed by Rome II criteria.
Coping ability and anxiety/depression were assessed by
validated questionnaires. Transit time and balloon distension
test were performed.
RESULTS: 34.5% patients were classified as slow transit
type of constipation. The total colonic transit time (56 h
vs 10 h, P<0.0001) and rectal sensation including urge
sensation (79 mL vs 63 mL, P = 0.019) and maximum
tolerable volume (110 mL vs 95 mL, P = 0.03) differed in
patients and controls. Constipated subjects had significantly
higher anxiety and depression scores and lower SF-36 scores
in all categories. They also demonstrated higher scores
of ‘monitoring’ coping strategy (14±6 vs 9±3, P = 0.001),
which correlated with the rectal distension sensation
(P = 0.005), urge sensation (P=0.002), and maximum
tolerable volume (P = 0.035). The less use of blunting
strategy predicted slow transit constipation in both univariate
(P = 0.01) and multivariate analysis (P = 0.03).
CONCLUSION: Defective or ineffective use of coping strategies
may be an important etiology in functional constipation and
subsequently reflected in abnormal anorectal physiology.
© 2005 The WJG Press and Elsevier Inc. All rights reserved.
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Functional constipation is a common problem in clinical
practice. In the Western population, the prevalence was
reported to be as high as 24% in elderly subjects and more
commonly among women[1]. We observed a prevalence of
14% of constipation in Asian population[2].
There are growing interests in exploring the role of
psychological factors on the pathogenesis of functional
constipation. These patients report high levels of emotional
distress[3-5]. Patients with functional constipation generally
have a higher prevalence of anxiety, depression, and social
dysfunction than do normal controls[6,7].
It has been reported that voluntary holding in healthy
people can remarkably delay defecation and at the same
time slow transit through the ascending colon and the recto-
sigmoid tract[8]. This type of mechanism often produces
constipation in children, which in some leads to constipation
with megarectum-megacolon. This type of constipation can
continue into adulthood as an acquired illness behavior[9].
In addition, a recent study[10] demonstrated that general
psychosocial function, somatization, anxiety, depression, and
feelings about the female role are impaired in women with
constipation and are associated with altered rectal mucosal
blood  flow, which is an indirect measurement of the
autonomic function. Furthermore, constipated subjects with
slow bowel transit are associated with more psycho-social
distress than those with normal bowel transit[11]. These
findings suggest that behavior and psychological factors could
lead to and be reflected by changes in anorectal physiology.
Drossman et al.[12], have proposed that life factors will
later influence psycho-social experiences, physiological
functioning or susceptibility to developing a functional
gastrointestinal disorder, including functional constipation.
These psycho-social factors include coping ability and social
support and play a role in modulating the effect of stress[13,14].
Coping ability plays an important role in amelioration of
the stressful events and behaviors[14]. Penley et al.[15], reported
that coping ability was correlated with health outcomes.
Despite that psychological dysfunction in constipated
patients is well reported, these patients have rarely been
subjected to systematic psychiatric and anorectal physiology
study. In addition, their general coping ability has not been
investigated. We hypothesized that stresses if  not coped
will be “internalized” and may lead to symptom expression
and different clinical outcomes, as mediated through central
nervous system/enteric nervous system pathways. Hence,
patients with functional constipation have different coping
mechanisms and stress levels from normal subjects, which
might contribute to the pathogenesis of functional constipation.
We examined this hypothesis by testing the stress level,
coping strategies used and anorectal physiology in both
constipated patients and healthy subjects.
MATERIALS AND METHODS
The 80 patients in this study were a consecutive group,
referred for assessment of constipation. All 80 subjects had
been assessed by a gastroenterologist and had chronic
constipation, defined by the Rome II criteria as follows: At
least 12 wk, which need not be consecutive, in the preceding
12 mo of two or more of: less than three bowel movements
per week, straining at stool more than 25% of the time,
passage of lumpy or hard stools more than 25% of the
time, sensation of incomplete evacuation for more than 25%
of the time, sensation of anorectal obstruction/blockage
for more than 25% of the time and manual maneuvers to
facilitate more than 25% of the time of defecation. In
addition, loose stools are not present, and there were
insufficient criteria for the diagnosis of irritable bowel
syndrome[16]. Patients with associated medical conditions that
might result in constipation (i.e. secondary causes) were
excluded. In addition, patients with associated psychological
illness and/or being followed up by a psychiatrist were also
excluded from the present study. Eighteen healthy volunteers
were recruited as controls.
The volunteers were recruited through advertisement.
They were interviewed by the research nurse about their
health status. They did not have any past chronic medical
disease including gastrointestinal diseases. They were currently
asymptomatic, did not attend any medical practitioners, and
had not taken any sick leave or medication over the past
2 mo.
Assessment of bowel transit time
Normal and slow transit constipation were confirmed by
X-ray and colonic motility studies performed in all 80
patients, who had been shown to have long-standing severe
constipation. Colonic transit time was assessed through the
use of radiopaque markers. In brief, four sets of distinctive
radiopaque markers of different shapes and size (circle on
d 1, semi-cylinder on d 2, dot on d 3 and cylinder on d 4)
were ingested by the volunteers on 4 consecutive d. X-ray
of the abdomen was taken on d 5 and 7 to assess the mouth
to anal transit and segmental colon transit. Transit in the
right, left, and recto-sigmoid colon was calculated by adding
all markers seen in these regions on d 5 and 7. Slow total
colonic transit was defined as >67 h, the mean transit plus
2SD averaged from published studies[17,18].
Rectal sensation
Balloon distension is used to detect the threshold for three
common sensations, the first detectable sensation, the
sensation of urgency to defecate and the sensation of pain.
A commercially available anorectal catheter was connected
with a terminal polyethylene balloon (Zinetics: Anorectal
Replacement Balloons, one size). The rectal sensation was
evaluated by sequentially inflating the rectal balloon with a
hand-held syringe using the following volumes: 10, 20, 30,
40, 50, 60, 80, 100, 150, and 200 mL of air. Each inflation
was maintained for 1 min after deflation, a rest period of 2
min was allowed before re-inflating the balloon. During this
test, the volumes of air inflated were recorded at the
following sensations: the first sensation, urge to defecate
and the maximum tolerable volume[19].
Questionnaire measures
Psychological well being was assessed by anxiety and
depression. The anxiety and depression were assessed by
the multiple affect adjective check list (MAACL)[20]. A
combined score of  anxiety and depression (the MAACL
score) was generated by adding anxiety and depression scores.
Coping questionnaire: The coping questionnaires were
based on the extended version of Miller Behavioral Style
Scale[21,22]. The questionnaire examined the frequency of
use of different coping strategies with different controllable
(C) and uncontrollable (U) situations. The coping strategies
included monitoring, blunting, problem solving, distancing,
ventilation, wishful thinking and social support. The
questionnaire has been validated and demonstrated
previously to have good internal consistency[22]. It was
delivered by one investigator [NYHW] to allow consistency.
Outcome measurement: The outcome measurement was
measured in terms of  the quality of  life. The quality of  life
was assessed by the Short Form 36 (SF-36) health survey
questionnaire. The SF-36 is a 36 question survey, which is
well tested, valid, and reliable self-report tool developed for
use in the Medical Outcomes Study[23,24]. The SF-36 is scored
so that higher scores represent better functioning on both
the two summary measures and on all eight subscales.
This study was approved by the Ethics Committee of
the University of Hong Kong.
Statistical analysis
Comparison between groups was made by Mann-Whitney
U tests for the demographic, colonic transit and the anal
rectal pressures, anxiety and depression scores and the
coping scores. Scoring of  the SF-36 was performed following
the scoring algorithms found in the SF-36™ Health Survey
Manual and Interpretation Guideline. The data from the
SF-36 were expressed as mean±SE of  the means. Spearman’s
rank correlation was used to assess for correlations between
coping strategies, SF-36 and MAACL score. Regression
analysis was performed for identifying independent predicting
factors for anorectal physiology variables. A stepwise
regression analysis was carried out. All statistical analysis
was performed using SPSS software.
RESULTS
Demographic characteristics
There were 8 men and 72 women in the patient group and 8
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men and 10 women in the control group. The mean patient
age was 42±16 years (range from 18 to 83 years) and that
in the control group was 41±11 years (range from 25 to
64 years) (P = 0.7).
The mean duration of constipation in the patients was
7.2±8 years (range from 1 to 40 years). Sixty-five percent
of the patients had straining for more than one quarter of
the time, 57% had lumpy or hard stool, 82% had sensation
of incomplete evacuation, 47% had anorectal blockade/
obstruction, 78% had fewer than three times of spontaneous
opening per week, and 43% need digital evacuation.
There were 34.5% patients classified as having slow colonic
transit.
Anorectal physiology, anxiety, depression, coping strategies,
and SF-36 scores in patients and controls
The readings of transit time and rectal sensation are sum-
marized in Table 1. Transit time, including, left colon,
sigmoid-rectal segment, and total colon, differed significantly
in patients and controls (Table 1). Constipated patients also
differed significantly from controls in the urge sensation
and maximum tolerable volume in the assessment of rectal
sensation (Table 2).
Table 2  Correlation between anxiety/depression (the MAACL score)
and the scores of various coping strategies
Coping strategies Correlation coefficient     P
Monitoring  0.2    0.9
Blunting -0.05    0.6
Social support -0.4    0.003
Controllable problem solving -0.4 <0.0001
Uncontrollable problem solving -0.3    0.03
Controllable catharsis -0.3    0.009
Uncontrollable catharsis -0.2    0.1
Controllable wishful thinking -0.2    0.1
Uncontrollable wishful thinking -0.2    0.3
Controllable distancing  0.1    0.7
Uncontrollable distancing  0.002    0.9
Anxiety and depression scores, and hence the MAACL
score, differed significantly in patients and controls (34±8
vs 26±7 for anxiety score, P = 0.009; 32±7 vs 26±7 for
depression score, P<0.0001; 66±14 vs 52±14 for MAACL
score, P = 0.001). Constipated patients also differed significantly
from the normal subjects in all eight categories of  the SF-
36 scores (Figure 1).
The correlation between the MAACL score and the scores
of  coping strategies are summarized in Table 2. Significant
correlation was observed between the MAACL score and
social support (P = 0.003), controllable problem solving
(P<0.0001), uncontrollable problem solving (P = 0.03), and
controllable catharsis (P = 0.009). The scores of coping
strategies are summarized in Table 3. Patients with constipation
had more frequent use (higher scores) of the ‘monitoring’
coping strategy than the controls, but no difference in the
other coping strategies (14±6 vs 9±3, P = 0.001). When
patients were stratified according to transit time, those with
slow transit type of constipation had less frequent use (lower
scores) of  the ‘blunting’ coping strategy than other patients
(7±3 vs 10±3, P = 0.01). When stratified according to rectal
sensation, it was found that the use of the ‘monitoring’
coping strategy in constipated subjects correlated positively
with the balloon volume at the first sensation (P = 0.005),
the urge sensation (P =0.002), and the maximum tolerable
volume (P = 0.035).
Multivariate analysis for predicting duration of constipation
and anorectal physiology
Variables including sex, age, various coping strategies and
Table 1  Transit time and anorectal physiological assessment in patients and controls (mean±SD)
      Control (n = 17)          Patient (n = 80)    P
Transit time
    Right segment   7.3 6.4 12.7 11.5    0.08
    Left segment   5.8 6.3 17.8   6.8 <0.0001
    Sigmoid-rectal segment   6.1 6.2 23.9 19.1 <0.0001
    Total colon 10.4 7.6 56.2 29.1 <0.0001
Balloon measurements (mL)
    First sensation 33   9   39 17    0.2
    Constant sensation/urge 63 20   79 30    0.019
    Maximum tolerable volume 95 16 110 38    0.03
Figure 1  Self assessment of physical and mental health (SF-36) in patients and
controls. Mean values of SF-36 scores for patients with constipation (line)
compared with normal subjects (bar). Constipated patients differed from the
normal subjects in all eight categories. They had decreased physical functioning
scores (77 vs 93, P<0.0001), role-physical scores (66 vs 87, P = 0.009), bodily
pain scores (60 vs 83, P = 0.001), general health scores (45 vs 68, P<0.0001),
vitality scores (46 vs 62, P = 0.002), social functioning scores (67 vs 88,
P<0.0001), role emotional scores (56 vs 84, P = 0.001), and mental health
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MAACL score were entered for the regression analysis for
the prediction of  symptoms of  constipation. It was observed
that female sex (P = 0.01) and age (P = 0.002) were the
independent predictive variables for symptom of duration
of constipation, despite that there were not enough men to
comment on the predictive value of gender.
Variables including sex, age, various coping strategies
and MAACL score were entered for the regression analysis
for the prediction of  anorectal physiology. We observed
that the more often use of coping strategies of blunting
(P = 0.03) predicted slow transit type of constipation. On
the other hand, there was no significant independent
predictive factor for rectal sensation.
DISCUSSION
High prevalence of emotional distress including anxiety,
depression, and social dysfunction in patients with functional
constipation has been well reported[6,7]. Our study further
supported this observation and the observation was
corroborated by objective evidence from anorectal physiology
study. Emotional distress can cause physical problems but
the reverse is also true: having a physical problem may cause
distress. We examined the former link and at a higher level:
by hypothesizing that defective coping mechanisms existed
in patients with functional constipation and that defective
coping mechanism subsequently led to internalization of
stress and hence reflected as psycho-somatic disease such
as functional constipation. Our study confirmed this
hypothesis, showing that defective coping mechanisms
existed in these patients and were independent factors for
predicting abnormal anorectal physiology.
The present study demonstrated that coping strategies
of monitoring and blunting were associated with anorectal
physiology. Blunting (information avoiding coping style) has
been shown to directly associate with the reporting of
symptoms associated with infections like common colds and
flu-like symptoms[25]. Similar finding was observed in the
current study that blunting was directly associated with the
slow transit type of  constipation. “Monitoring” or information-
gathering coping style was associated with more anticipatory
anxiety[26]. Similar finding was observed in our present study
that frequent use of  monitoring coping strategy was found
in constipation patients and associated with larger balloon
volume at first sensation, urge sensation and maximum
tolerable volume. These ineffective or less use of coping
strategies are in accordance with the recent finding that
constipated subjects have more social dysfunction and less
satisfaction in their sexual life[6]. Testing for both controllable
and uncontrollable situations, which were employed in the
present study allowed for better assessment of the coping
response because uncontrollable life events are better
predictive of psychological distress over time[27]. Problem
solving and catharsis are strategies that have been used to
deal with a variety of stressful situations with different
characteristics[15,28] and correlate with health outcomes[15].
Patients with functional dyspepsia have also been reported
to have a non-discriminative, action-oriented coping style[29].
Hence we postulated that defective coping mechanism also
exists and is an important etiology factor in patients with
functional constipation. In addition, the defective coping
strategy in the constipated subjects could not be explained
by the associated anxiety and depression as there was no
correlation observed in the current study between the MAACL
score and the coping strategies of monitoring and blunting.
The current study again demonstrated significant anxiety
and depression level in constipated patients, which has already
been reported previously[2,4-7]. However, it is worth noting
that the patients’ anxiety and depression scores were relatively
higher than individuals in the control group, rather than
having absolute high levels in anxiety and depression. SF-
36 scale, as a measurement of quality of life, has been
demonstrated to be low in patients with functional constipation.
This is again further confirmed in our study.
The limitation of our study was that the constipated
patients were recruited in the hospital in the present study.
Caution should be taken when attempting to generalize the
present results to non-consulters. Another limitation was
the small sample size of  the normal controls. Taking into
account the high prevalence of emotional and behavioral
abnormalities in general population, a small control group
could underestimate the real prevalence of psychological
disorders in “healthy” volunteers. Nonetheless, our results
suggested the role of  defective coping mechanisms as
another psychological factor in the pathogenesis of functional
constipation. It is possible that failure to cope with stressful
situation results in stress internalization and in turn leads
to anxiety and other psychological distress. These are in
accordance with the findings in this study that coping was
associated with both physical and mental well being (SF-36)
Table 3  Coping scores in patients and controls
Patient (n = 80)       Control (n = 18)
Coping strategies   P
      Median scores Range     Median scores Range
Monitoring 14 3-27 9 2-15 0.001
Blunting   8 1-16 9 5-16 0.9
Social support 43                 33-56                 41                  34-51 0.3
Controllable problem solving   6 1-11 6 1-12 0.3
Uncontrollable problem solving   5 1-11 5 1-9 0.8
Controllable catharsis   6 1-12 6 2-10 0.7
Uncontrollable catharsis   5 1-11 5 1-10 0.9
Controllable wishful thinking   5 1-12 5 1-12 0.6
Uncontrollable wishful thinking   4 1-12 5 1-12 0.3
Controllable distancing   4 1-10 3 1-7 0.4
Uncontrollable distancing   5 1-12 5 1-12 0.9
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as well as anxiety and depression. These distresses may act
via the enteric nervous system to inhibit colonic motility
and thus prolonged colonic transit, as demonstrated in the
present study. This was supported by a recent study[10]
demonstrating constipated subjects with psychological
abnormality was associated with altered extrinsic gut
innervation. Furthermore in cats, it has been demonstrated
that stimulation of  the pelvic nerves affects colonic
contractions[30]. These findings suggest a link between central
brain activity, enteric nervous system and gut dysfunction.
The current study broadens our knowledge on the
pathogenetic mechanisms of constipation and might provide
clue to treatment, such as psychotherapy directing at the
defective coping mechanisms.
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